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Correlation coefficients in 3-decay:
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a0.ds, 1 +a—5 +00
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Maximal experimental control
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EDM Experiments in Storage Rings

(b)

e Possible for muons and nuclei
e Sensitivitv  better 1024 e cm
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TRIpP Permanent Electric Dipole Moments ,.Mw
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EDMs violate
- Parity

- Time Reversal
-CP Symmetry

There can be only one vector in the system
1 >
= H.J,ot_xoo-o.w

Spin precession in an Electric Field E
> > >

- *E Ex)J
= W = - —
i |ExJ]|

Sensitivity of spin precession experiments
proportional to:

—_—

Polarization? « efficiency ¢ V number * time

Kvi
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Some EDM Experiments compared

d [e.cm ]
-1 O-Nc

electron: ¢ "

neutron: ®

Electro-
magnetic

SUSY

b~ 1

d(muon) < 7x10-"

<«— d(proton) < 6x10-2

V <«— d(neutron) < 6x102¢
«— d(electron) < 1.6x10”

1960 1970 1980 1990 2000 2010 2020 2030

31 January 2003

Many Systems with
unique Physics Potential

* leptons
* nucleons
* neutrons
* protons
e nuclei
e light
* heavy
* atoms
 molecules

NuPECC Town Meeting,

27

January/February 2003@ GSI
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Permanent Electric Dipole Moments

S. Weinberg (1993):

' may be that the next exciting thing to come along will be
the discovery of a neutron or atomic or electron electric
dipole moment. These electric dipole moments ...
seem to me to offer one of the most exciting possibilities
for progress in particle physics."

R.L. Jaffe (2001)

"Electric dipole moments (EDM's) fascinate both theorists
and experimenters. They probe CP violation, one of the

most poorly understood aspects of the Standard Model.
If all CP-violation is encoded in the CKM matrix,

EDMs violate EDM's are too small to measure. For this reason EDM's

- Parity are an excellent place to look for CP-violation beyond

- Time Reversal the Standard Model. The problem of baryogenesis in the
-CP MQBEQQ early Universe continues to suggest that other sources of

CP-violation are waiting to be discovered."

= Just do it k



